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The cardiovascular profile of the racemate D/L-nebivolol and its 
enantiomers administered by i.v. or by intracerebroventricular (i.e. v.) 
route was investigated in anesthetized normotensive rats. D/L-Nebivolol 
(0.1-0.5 mg/kg) induced a dose-related reduction in blood pressure when 
administered by i.e. v. route. These hypotensive effects were more marked 
as compared to those achieved by peripheral administration of 
D/L-nebivolol (0.1-1 mg/kg i.v.). Both enantiomers contributed to the 
hypotensive effect of D/L-nebivolol by i.e. v. route, while the effects of 
the drug on blood pressure by i.v. route were due to the D-enantiomer . 
The bradycardic effect of the racemic form given i.v. was dose-related 
and, at the highest dose (1 mg/kg), was more pronounced as compared to 
i.c.v. route. D-Nebivolol was responsible for chronotropic effects by 
both the i..v. and i.c.v. route, although by i.c.v. route L-nebivolol also 
induced a reduction in heart rate. The nitric oxide synthase inhibitor N 
co-nitro-L-arginine Me ester (L-NAME) administered at 5 mg/kg i.v. 
bolus +0.1 mg/kg/min infusion or at 2.5 mg/kg i.c.v. counteracted the 
effects of D/L-nebivolol (either 1 mg/kg i.v. or 0.5 mg/kg i.c.v.) on 
blood pressure, while it did not inhibit the cardiovascular changes 
induced by isoprenaline (300 ng/kg i.v.) or calcitonin gene-related 
peptide (CGRP; 400 ng/kg i.v.). In addition, i.c.v. effects of D/L-nebivolol 
on blood pressure and heart rate were not affected by pre-treatment with 
atropine (2 mg/kg i.v.). The present findings demonstrate that 
D/L-nebivolol produced haemodynamic changes following both peripheral and 
central administration; these latter findings are mainly due to its 
L-enantiomer and these effects involve the L-arginine/nitric oxide 
pathway. 
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RL: PAC (Pharmacological activity) ; BIOL (Biological study) 
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CN 2H- 1-Benzopyran- 2 -methanol , a,a'- [iminobis (methylene) ]bis [6- 

fluoro-3,4-dihydro-, [2S- [2R* [R* [R* (R*) ] ] ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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CN 2H-l-Benzopyran-2 -methanol , a,a 1 - [iminobis (methylene) ] bis [6- 

fluoro-3 / 4-dihydro- / [2R- [2R* [R* [R* (R*) ] ] ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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CN 2H-l-Benzopyran-2-methanol , a # a' - [iminobis (methylene) ] bis [6- 

fluoro-3,4-dihydro-, [2R- [2R* [S* [S* (R*) ] ] ] ] - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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AB The cardiovascular effects of dl-nebivolol (I) and its enantiomers 

d-nebivolol and 1-nebivolol were studied in closed-chest anesthetized 
dogs, with atenolol as a reference substance. In vitro d-nebivolol is a 
pi -adrenoceptor antagonist and 1-nebivolol is devoid of 
P-adrenoceptor-blocking properties. Unlike atenolol, dl-nebivolol 
did not depress left ventricular function and slightly reduced peripheral 
vascular resistance over the dose range 0.0025-0.34 mg/kg, i.v. These 
observations are likely to be clin. relevant because one daily oral dose 
of 5 mg dl-nebivolol effectively lowers arterial blood pressure in 
patients with hypertension. The favorable hemodynamic profile of 
dl-nebivolol can be ascribed to the 1-enantiomer because the 
cardiovascular effects of this enantiomer are similar to those of the 
racemate. The cardiovascular profile of the d-enantiomer is similar to 
that of atenolol but its depressant effect on left ventricular function 
occurs at higher doses. 
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RL: PRP (Properties) 

(cardiovascular effects of, enantiomer in relation to) 
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CN 2H-l-Benzopyran-2 -methanol , a, a' - [iminobis (methylene) ]bis [6- 
fluoro-3,4-dihydro-, (aR, a • R, 2R, 2 ' S) -rel- (9CI) (CA INDEX 
NAME) 

Relative stereochemistry. 
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RN 118457-15-1 CAPLUS 

CN 2H-l-Benzopyran-2-methanol , a, a' - [iminobis (methylene) ]bis [6- 
fluoro-3,4-dihydro-, (aR, a ' R, 2R, 2 » S) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation ( + ) . 
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CN 2H-l-Benzopyran-2 -methanol, a, a' - [iminobis (methylene) ]bis [6- 
fluoro-3,4-dihydro-, (aS, a ' S, 2R, 2 * S) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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Pharmacological and hemodynamic profile of nebivolol, 
a chemically novel, potent, and selective 
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AB The Pharmacol, profile of nebivolol (N) (I), a chemical novel 

p-adrenergic antagonist, was assessed in isolated tissues, awake 
spontaneously hypertensive rats (SHR) , closed-chest anesthetized dogs, and 
humans. In vitro, N was a potent antagonist of pi-adrenergic 
receptors and only a weak P2 -adrenergic antagonist. The selectivity 
for the pi -adrenergic receptor was higher for N than for any of the 
reference compds . In dogs-similarly with atenolol-N was more potent in 
blocking the isoprenaline (I) -induced increases in left ventricular 
performance than the I -induced decrease in arterial pressure'. In dogs, as 
compared with propranolol, N (0.025 and 0.01 mg.kg-1 i.v.) increased 
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cardiac output and stroke volume, lowered systemic vascular resistance, and 

had no significant effect on the variables related to left ventricular 

contraction. In contrast to other p-adrenergic antagonists, N 

acutely lowered arterial blood pressure in SHR (l.,25 mg.kg-1 i.p.) and in 

hypertensive patients (1 oral dose of 5 mg) for several hours. In healthy 

human volunteers, N (5 mg) lowered systemic vascular resistance during 

daily oral treatment and did not neg. affect left ventricular function. 

In conclusion, N is a potent and selective pi-adrenergic blocking 

agent with an interesting hemodynamic profile. In hypertensive subjects 

and SHR, a single dose lowers arterial blood pressure for substantial 

periods of time. 
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RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; BIOL (Biological study) 

(cardiovascular system response to, as pi -adrenergic antagonist, 
in humans and laboratory animals) 
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oral dose of narbivolol (R 67555) , a new 
beta-l-adrenoceptor blocking agent: a comparative 
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Journal 
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In 8 normal volunteers, R 67555 at 5 and 10 mg lowered the 
exercise- induced increase of systolic blood pressure by 20 and 25%, and 
the exercise- induced increase of heart rate by 20 and 21% resp. The blood 
pressure lowering effect of R 67555 6 h after intake was comparable to 
that observed after atenolol, pindolol, and propranolol. In contrast, the 
lowering of exercise-induced increase of heart rate was less with R 67555 
than with the other p-blockers tested. The ratio of PEP-LVET (left 
ventricular ejection time) , a measure of left ventricular performance, was 
increased 3 h after intake of atenolol, propranolol, and 10 mg of R 67555 
but not after pindolol and 5 mg of R 67555. Six h after administration of 
pindolol and of 5 mg of R 67555, the ratio PEP/LVET was lowered as 
compared with control values. The post-exercise LVET was shortened 3 and 
6 h after intake of 5 and 10 mg of R 67555, whereas a trend to 
prolongation was observed after administration of atenolol, pindolol, and 
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AB Iminobis (benzopyranyl and related compds . I [Rl = H, (un) substituted 

alkyl, aryl, acyl; R2, R3 = H, acyl; R4-R9 = H, alkyl; R10-R17 = H, halo, 
alkyl, alkenyl, alkoxy, alkylthio, OH, amino, etc.; X, XI = bond, CH2, CO, 
CS, CH(OH), CH(02CR18); R18 = alkyl], useful as p-adrenergic receptor 
blockers, were prepared Thus, 3, 4-dihydro-2-oxiranyl-2H-l-benzopyran 
reacted with PhCH2NH2 to give 8% iminobis (benzopyran) compds. II (Rl = 
CH2Ph) . An oral drop formulation (50 L) contained II 500 g, 
2-hydroxypropanoic acid 0.5 L, Na saccharin 1750 g, cocoa flavor 2.5 L, 
purified H20 2.5 L, and polyethylene glycol to 50 L. II (Rl = H) was 
active as a p-adrenergic receptor blocker in vitro. 
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AB Compns. comprising nitrosated and/or nitrosylated derivs. of nebivolol or 
its metabolites, and optionally, a nitric oxide donor, an antioxidant, a 
cardiovascular agent, and/or a nitrosated compound used to treat 
cardiovascular diseases are described. The compds . and compns. of the 
invention can also be bound to a matrix. The nitric oxide donor used is 
compound that donates, transfers or releases nitric oxide, elevates 
endogenous levels of endothelium-derived relaxing factor, stimulates 
endogenous synthesis of nitric oxide or is a substrate for nitric oxide 
synthase and may preferably be isosorbide dinitrate and/or isosorbide 
mononitrate. The antioxidant may preferably be a hydralazine compound or 
pharmaceutical ly acceptable salt thereof. The invention also provides 
methods for treating and/or preventing cardiovascular diseases 
characterized by nitric oxide insufficiency and for treating and/or 
preventing Raynaud's syndrome. 
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